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Abstract of JP 3168613 (A) 

PURPOSE:To economically form 
even a large-screen liq. crystal 
display element with high precision 
by laminating a releasable base 
sheet, an electrode layer, a liq. 
crystal layer, an electrode layer and 
an adhesive layer in this order to 
form a transfer sheet. 
CONSTITUTION:The base sheet 1, 
releasable layer 6, electrode layer 2, 
color filter 7, liq. crystal polymer layer 
3, electrode layer 4, adhesive layer 5 
and releasable paper 9 are laminated 
in this order to form a transfer sheet. 
When a liq. crystal display element is 
formed, the paper 9 is released, the 
adhesive layer 5 is stuck to a 
substrate 20, the base sheet 1 and 
the layer 6 are released, and the 
element is easily formed. 
Consequently, a large-screen liq. 
crystal display element or the 
element having a curved surface is 
easily formed with high precision. 
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JPH03-168613 

1 . Title of the invention 

PRODUCTION OF TRANSFERRING SHEET AND LIQUID CRYSTAL DISPLAY 
ELEMENT 

PURPOSE: To economically form even a large-screen liquid crystal display element with 
high precision by laminating a release base material sheet, an electrode layer, a liquid 
crystal layer, an electrode layer and an adhesive layer in this order to form a transferring 
sheet. 

CONSTITUTION: A base material sheet 1 , a release layer 6, an electrode layer 2, a color 
filter 7, a liquid crystal polymer layer 3, an electrode layer 4, an adhesive layer 5 and a 
release paper 9 are laminated in this order to form a transferring sheet When a liquid 
crystal display element is formed, the paper 9 is released, the adhesive layer 5 is stuck to 
a substrate 20, the base material sheet 1 and the layer 6 are released, and the element is 
easily formed. Consequently, a large-screen liquid crystal display element or the element 
having a curved surface is easily formed with high precisioiL 

2. Claims 

Claim 1 . A transferring sheet comprising a release base material sheet, an electrode 
layer, a liquid crystal polymer layer, an electrode layer and an adhesive layer layered in 
the order as described (in this claim). 

Claim 2. The transferring sheet of claim 1, wherein at least one of the electrode • 
layers is transparent. 

Claim 3 . The transferring sheet of claim 1 , wherein the transferring sheet further- 
comprises a color filter. 

Claim 4. The transferring sheet of claim 1 , wherein the adhesive layer comprises an 
ionization radiation sclerogenic adhesive. 

Claim 5. The transferring sheet of claim 4, wherein the ionization radiation 
sclerogenic adhesive is in solid state at room temperature. 

Claim 6, A manufacturing method of a liquid crystal display element comprising 
steps of: 

bonding a release base material sheet, an electrode layer, a liquid crystal polymer 
layer, an electrode layer and an adhesive layer in the order as described (in this claim); 
and 

stripping off the base material sheet 

Claim 7. The manufacturing method of a liquid crystal display element of claim 6, 
wherein the adhesive layer comprises an ionization radiation sclerogenic adhesive. 

Claim 8. The manufacturing method of a liquid crystal display element of claim 7, 
wherein the ionization radiation sclerogenic adhesive is in solid state at room temperature. 



Claim 9. The manufacturing method of a liquid crystal display element of claim 6, 
wherein a base board comprises a plastic sheet or a film. 

3. Detailed Description of the Invention 
(Industrial Application) 

This invention relates to transferring sheets and manufacturing methods of liquid crystal 
display elements. More specifically, this invention relates to transferring sheets or 
manufacturing methods of liquid crystal display elements using a transferring sheet that 
enable to provide liquid crystal display elements with high precision easily and 
economically. 

(Description of the Prior Art and Problem(s) to be Solved by the Invention) 
Conventionally, multicolor or monochrome liquid crystal display elements using liquid 
crystal are widely used for digital displays or image displays of watches, calculators, 
word processors, personal computers and televisions. 

Such liquid crystal elements are structured by forming a pair of electrodes, of 
which at least one is transparent, in between a pair of glass base boards, of which at least 
one is transparent, and sealing liquid crystal in between the electrodes. In the 
manufacturing, the above described liquid crystal display elements, an electrode layer, a 
color filter and a liquid cryslal are formed by a photo etching method, a coating method 
or a printing method on each glass base board. However, forming each layer requires 
high precisioiL Therefore defects are manufactured easily and cost performance becomes 
low. 

Further, as the liquid crystal display element becomes larger, the higher precision 
is required At the result, providing a large display liquid crystal display element is 
technically Very difficult. 

Moreover, as the result of low yielding ratio, the defects lead to wasting 
expensive glass boards and high costs. 

Furthermore, as the result of using a glass board as a base board, it is very 
difficult to form a Uquid crystal display element in a complicated curved shape. 

Therefore, a purpose of the present invention is to solve the problems of 
conventional arts and to provide transferring sheets or manufacturing methods of liquid 
crystal display elements that enable to provide Hquid crystal display elements with high 
precision for a large display easily and economically. 
(Means for Solving the Problem) 

The above mentioned purposes are achieved by the following described present invention. 

The present invention comprises transferring sheets comprising; a release base 
material sheet, an electrode layer, a liquid crystal polymer layer, an electrode layer and an 
adhesive layer layered in this order and manufacturing methods of a liquid crystal display 
element comprising steps of bonding a release base material sheet, an electrode layer, a 
liquid crystal polymer layer, an electrode layer and an adhesive layer in this order and 
stripping off the base material sheet 
(Function) 

By bonding a release base material sheet, an electrode layer, a liquid crystal polymer 
layer, an electrode layer and an adhesive layer in this order and stripping off the base 



material sheet, liquid crystal display elements with high precision for a large display can 
be provided easily and economically. 
(Preferable Embodiments) 

The present invention is further described with some preferable embodiments. 

A transferring sheet of the present invention comprises a release base material 
sheet 1, an electrode layer 2, a liquid crystal polymer layer 3, an electrode layer 4 and an 
adhesive layer 5 layered in this order as schematically shown in the cross-sectional view 
in Fig. 1 

As the base material sheet 1, papers, such as paper, processed paper, synthetic 
paper, polyethylene terephthalate, polybutylene terephthalate, polyester, such as 
copolymers of polyethylene terephthalate/isophthalate, polyethylene, polypropylene, 
polyolefin, such as polymethylpentene, polyvinyl chloride, polycarbonate, polyimide, 
polyacetal, plastic sheets, such as polyallylate or laminated materials of these materials. 
A preferable material is a polyetylene terephthalate film, which has high dimensional 
accuracy against heat or humidity, and is available at an economical price. 

These base material sheets may be in any thickness, however preferable 
thicknesses are in the range of 5-100 pm. Further, the surfaces of these base material 
sheets are preferably treated by a stripping treatment. For example, a thin release layer 6 
is preferably formed on the surface with a stripping agent, such as wax, silicone oil, 
silicone resin, melamine resin, fluorine resin and polyolefin resin. 

The electrode layer 2, which is formed on the surfece of the base material, 
comprises an electically conductive material, such as aluminum, silver, gold, tin oxide, 
indium oxide and ITO, The electrode layer is formed in a matrix state by a known 
method such as a photo etching method and a printing method 

An especially preferable electrode layer 2 is formed with a transparent tin oxide 
or an ITO and is 0.2 to 0.3 jjm thick. 

When a transferring sheet of the present invention is for a color display, a color 
filter 7 comprising R, G and B is formed on the surface of the above described electrode 
layer 2, The color filter 7 is also formed by a known method, such as a photo etching 
method, a staining method and aprinting method and is 0.1-10 \xm thick. When the 
transferring sheet is for a monochrome display, forming the color filter 7 is not required. 

The above described electrode layer 2 or the liquid crystal polymer layer 3, which 
is formed on the color filter 7, is formed firom conventionally known liquid crystal 
polymers. These liquid crystal polymers are conventionally made by combiningJiquid 
crystal molecules as lateral chahis to acrylic or siloxane series high molecules. An 
example is shown m a constitutional formula as follow. 

See a formula in the JP pubhcation. 

Above example is one example and any other known liquid crystal polymers can 
be used in the present invention. 

These liquid crystal polymers are liquidized by heating or formed in ink or pauit 
form by being dissolved ha an appropriate solvent, for example, alcohols solvent, such as 
isopropanol, acetone, ketone solvent, such as methyl ethyl ketone, aromatic solvent, such 
as toluene and xylene, ester solvent, such as ethyl acetate and butyl acetate. Constantly 
Spheral glass beads 8 are dispersed m the liquid crystal polymers as a spacer, and the 



liquid crystal polymer is formed as 5-10 |am thick by a coating method or a printing 
method. The shape of the printing can be figures, such as numbers, characters and 
graphic symbols or can be all one color. 

Naturally, because the ink comprising these liquid crystal polymers has fluidity 
when printed, outlining printing (not shown in the drawings) can be done with 
appropriate inks in advance. 

Further, in forming the liquid polymer layer, in order to align initial sequence of 
the liquid crystal base of the liquid crystal polymer to the same direction, oblique 
evaporation of silicon oxide or oriented polyimide membrane is applied, and annealed at 
an isotropic transition temperature is preferable. 

Furthermore, a dichroic pigment (not shown in the drawings), which is related 
with the liquid crystal polymer in a host-guest relation, can be mixed to the liquid crystal 
polymer layer 3 to create a liquid crystal polymer layer 3 for a color display. 

Moreover, because the liquid crystal polymer layer 3 has a high viscosity, and the 
response speed is slow at room temperature, in such case, when using, temperature bias at 
the isotropic transition temperature is preferably applied and then an electric field is 
applied. 

The electrode layer 4, which is formed on the above mentioned liquid crystal 
polymer layer 3, may be the same as the electrode layer 2, however at least one of the 
electrode layers 2 and 4 is required to be a transparent electrode. 

The adhesive layer 5, which is formed on the electrode layer 4, may be formed 
with wide variety of materials. Examples of the adhesive layer 5 are adhesives, which 
are used for known adhesive sheets, thermosensitive adhesives, and ionization radiation 
sclerogenic adhesives. Adhesives are easy to handle, however stabilities of adhesive 
strength are not strong enough. Moreover, thermosensitive adhesives reqmre heat for 
transferring, and as the result, the precision is unstable because of the expansion of each 
layer by the heat. Thus, the most preferable adhesive is the ionization radiation 
sclerogenic adhesive. The ionization radiation sclerogenic adhesive comprises a 
component havmg a polymerizable double bond in the adhesive, for example, a monomer 
and oligomer of v^de variety of acrylates, an initiator of photo polymerization as needed, 
and a component, which demonstrates adhesion properties by a polymerized hardening 
by an irradiation of ultraviolet rays or electron rays. Wide varieties of these ionization 
radiation sclerogenic adhesives are known, and any known ionization radiation 
sclerogenic adhesives, for example, an adhesive^ which is in liquid form because of a 
monomer or a solvent before hardening, or a solid adhesive, which forms a solid coatmg 
at room temperature by evaporating solvent after coating, can be used m the present 
invention. 

In the present invention, ionization radiation sclerogenic adhesives, which is in 
liquid form by comprishag a solvent when used and becomes substantially solid after 
coating by evaporating the solvent, is especially preferable. That is, by using such 
adhesive, heating is not necessary when coating, drying at low temperature is possible 
when drying, and (the sheet) may be rolled up. Further, because heat is not requned for 
transferring, shear m printing caused by each layer's expansion by heating and cooling is 
not ca.used. Moreover, there is a notable effect in using such adhesives, such that the 
material to be transferred, which is a base board for a liquid crystal display element, is 
not limited to glass, and plastic sheets and films, which have lov^ heat resistance, may be 



used. However, when such adhesives are used, the base material sheet 1 is preferably 
permeable to ionization radiation. When the ionization radiation irradiation is conducted 
from the side of the material to be transferred, which is the base board, the base material 
sheet is not required to be permeable. 

When the adhesive layer 5 of the transferring sheet, constructed as above 
described, comprises an adhesive, a release paper 9 is preferably adhered to the adhesive 
layer 5. 

The manufacturing methods of the liquid crystal display elemente of flie present 
invention comprise using the above described transferring sheet of the present invention, 
and as schematically shown m Fig. 2, adhering the transferring sheet by opposing the 
• adhesive layer 5 to the base board 20 and stripping off the base material sheet 1 , 

As examples of the base board 20, which is used in the present invention, a glass 
base board as widely used for conventional liquid crystal displays may be used as it is, 
and sheets or fihns with high transparency, such as polyacrylate, polyester, polystyrene, 
polycarbonate may be used. Especially, these plastic base boards may further have a 
surface in a complicated shape. Preferable thickness ofthe above described base boards 
is 50-1000 jjm. When the adhesive layer 5 comprises an adhesive, transferring is 
completed by removing a release paper 9 as need, adhering the adhesive layer 5 to the 
base board 20 and removing the base material sheet 1. When the adhesive layer 5 
comprises a thermosensitive adhesive, transferring is completed by opposing and layering 
the adhesive layer 5 to the base board 20, activating the adhesive layer 5 by applying 
necessary pressure and heat and removing the base materid sheet 1 . When the adhesive 
layer 5 comprises an ionization radiation sclerogenic adhesive, transferring is completed 
by opposing and layering the adhesive layer 5 to the base board 20 as same as mentioned 
above, irradiating ultraviolet lays or electron rays (shown as arrows) from the side of the 
base board 20 or the base material sheet 1, activating the adhesive layer 5 and removmg 
the base material sheet 1, and a preferable liquid crystal display element is provided. 
(Effect) 

According to the present invention, various problems of conventional arts are solved, and 
liquid crystal display elements with high precision for large displays can be provided 
easily and economically. 
(Brief Description of the Drawings) 

Figs. 1 and 2 are figures, which schematically describe a transferring sheet and a method 
ofthe present invention. 



1 : base material sheet 
2: electrode layer 
3: hquid crystal layer 
4: electrode layer 
5: adhesive layer 
6: release layer 
7: color filter 
8: spacer 
9: release paper 
20: base board 
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